Rabbit alveolar macrophages contain a Ca2+-sensitive, 41,000-dalton protein which reversibly blocks the "barbed" ends of actin filaments but does not sever them.
A 41,000-dalton Ca2+-sensitive actin-modulating protein has been purified from rabbit alveolar macrophages using ion exchange and gel filtration chromatography. On sodium dodecyl-polyacrylamide gel electrophoresis, this macrophage protein migrates more rapidly than actin and fails to cross-react with polyclonal anti-actin antibody. It has a Stokes radius of 3.0 nm and an isoelectric point of 6.6. In the presence of micromolar Ca2+ this 41,000-Da protein: reduces the viscosity of polymerized actin, nucleates actin filament assembly, causes a nearly instantaneous increase in fluorescence intensity of subcritical concentrations of pyrenyl-actin (estimated KD of the pyrene actin-macrophage protein complex, 5 X 10(-8) M), increases the critical concentration of actin by 0.65 microM (molar ratios of protein/actin, 1/100-1/10), blocks actin monomer depolymerization from the "barbed" filament ends, and does not sever preformed actin filaments. The ability of this protein to block filament ends is rapidly and completely inhibited by lowering free calcium ion concentration below the micromolar range.